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(57) Abstract 

An electrolyte composition for electric double layer capacitors having a high ionic conductivity, a high surface tackiness, and an 
excellent retention of shape, a solid polymer electrolyte, a composition for polarizable electrodes having a high adhesion, a high dielectric, 
and an excellent retention of shape, a polarizable electrode, and a high-performance electric double layer capacitor comprising them are 
disclosed. 
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H 9 ) 4 PBF 4 , (C 6 H U ) 4 PBF 4< (C 4 H 9 ) 3 CH 3 PBF 
4 , (C 2 H 5 ) 3 (Ph-CH 2 ) PBF 4 (Phtt7irjH^^t 
) , (C 2 H 5 ) 4 PPF6, (C 2 H 5 ) PCF 3 SO r (C 2 H 5 ) 

4 N B F 4 , (C 4 H 9 ) 4 NBF 4 , ( C 6 H , 3 ) 4 N B F 4 , (C 2 H 
5 ) 6 NPF 6 , L i BF 4 , L i C F 3 S O 3 l^|tf btl, :tlb<D 

z.(d (b) f&fto^ *>mn&m<D&£m\z, mmtzu-ymn 

Dgfcfl. -ililil^tt^i^s, ii^> (A) J&#£>iii7j-^ fb£ 
«1 0 Ollitjttlfft^itttitSB-l 0 0 0 I1», S 
b<«10~ 5 0 0 Ii^, itJjftKttl 0-1 0 0 1181$, 35 
ic£F£L<telO~5 0Sfig&-e&3o -f^>^m'l4^^E^*^ / > 

-7j, £T ff5 tmft^ <D v h U y {7 X <D 

5 m & ffi & & , 

, (B) )$^Pi^i:fe<t>iitti$lilt§:t!(itTt§^I$ 
#ffl»BB£-r& £ iroioft^itlttt, v7f)H 

- x , 1, 2 - v * h * -> X * > , 1, 

, lf;i/^7^A, lf;iy^7<A, 7*f^y^7^Al, ^ U 3 

-jh-tJH ( x )V ± )i v )V 7 , x ;u # ;nf h - :/ ;u -fe 
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h'D77>, 2-^f^7h7k h'077>, 1, 3-y't + V7> 
, 4, 4-v*^;i/-i, 3-^**i*>$©1S&Slt5£x-x;u, r 

* ^ )V - 1 , 3-t^t i / l Jy>-2-t>, 3 - X ^ )V - 1 , 3 - 

, ^ * ;u # - # * ~ K x^;u/^;U7j-^^-h, y n e u > # 

- # * - K X^U>#-#*-K X^U>*-#*-h<?) , -f 
S^7U^/>JS*0 (1, 3-y^^-2M^ 1 /'JyV>l) 

^^fbt, sp^a^fto^^^feotaf, ^ (2 or) 

> X»^>e-^>XJ*ti<k0ill**«3tUfci»*K*kS<!:» (A) 
^OI»H*«I10 0IMI:3»1 (B) ^7>(7)-r^>^m'l4^ 
£9~15S»SBg&^tT«£, 1 0' 3 ~1 0- 4 S/cmgI©l 

K6854 (1994) \zmmL fzmmmvwmmm&z &<o 

N/m^i, J;^H<ttO. 2kN/m^±> JE $? £ L < « 0 
. 4kN/m^±, m*tt£L<\Z0. 6 k N/m^±(Dil ^ jlt^ 
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£ * -f *> <D T $> Z> o 

(c^^fi^^©^:^ nits ^^{k^tf^ffl ^n&\ @#:©ii?#^iis?ft 

£ft 9 , HfttfcfcVW V>tt*te££"TS *><Z)T&3 

a) 7 ;p*u>«s«f'3Jj?u t:-;u7;i'3-;n£fe£W 

-r^ii^^fb^tfi, (b) ^©-r ^>#m'ttiit , co 

(A) jfc#©ffi#?fl:£*K (B) £#©>r *>#*ttifi, 5i:tt>f 

rii^f/^>'^ffliisa«ft© (a) , (b) /&#Rr«$t<hiw] 

fc£©«&gWlit£©^6&fln-f5t>©T, C©fc£t/££]£$-t!:T 
(A) J*£©*£*fl2*tt (AM>y-mflg) fc, (B) J* 
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ftoMft^ik&MtffafrO AMKTM B (s em 

i-Interpenetrating Polymer Networ 

k (semi-iPN) ) mmzBi&irz ctcio, mmm^Tm 

^fHSW{CfSj±-r ^ feOT. HCDi-SK (C) tfcfrfc^jinL, (A) 
fiE^tlS^^^tTs emi - I P N f^t ^ C i C <t 0 , ^ 

'J T - £ b T If m ft <D £ & 5 0 

±<D?£147Kltg£WTMt£ti> (D^f ^Ci' V ->7*- hl^tt 
ZfitZikGW, ®#^*li£j£i£-Sii£££2^a±WTMt£tJ 

- ;p # u ^ u v ->* ;i/ x - f ;p , y;nf^>^u yyju-fjk 

^'J^iJtn-j^iJ^iJyyjU-jjk ^>n'JX'Jh-i^ 
U ^iJyyJU-fJk v ^'JtD-jl/^iJ^'Jy^JU-fJk h 
U^'Jyy^ ■ h'JX (2 - h h'D^ylf Jl/) V •> 7 * 1/ - h , 
y'UtD-JI/^'Jy'tJyy^X-fJk h U y< ;U 7 □ A° > # U y U 
1/ V )V x - t- )V , k/^^y^JyyJU-rik 1 , 6 - 's * 17 
/yt-Jl/y^'JyyJU-fJk X ^ U > if U □ - ;P i? if U ~> v )V 
X - T" ;U , yDlfl/VyiJn-Jky^iJyy^J-Tik X ^ U > ■ 

^fI/>^ l Jn-Jk>7 l Jyy)H-Tik 7 v h° > $ v ^ U *> z? )l 
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, 7x/-Mt&#f£EJ&£i*T, semi-IPNfifl&ifiEtS 

^n^^^j^-r^^, # u if i/ > tf u □ #u 

t? v y tf U □ - )l< . 1, 3 - 7° □ t: W > 7* U n - ;i/ , 1, 3 - 7* * > 

v * - ;i/ , i , 4-7*^>v^-;p, i , 5-^>^>v^-;u, i 

, 6 - A * It > >? * - ;P , 2 , 2 - v ;* ;U - 1 , 3-7"DA>yt 
- , yIf|/>^U3-Jk v 7° O tf 1/ > 7* U 3 - ;i/ , 1 , 4 - >> 
7nA^it>v^^7-JU, 1, 4-t'X (HFo + yih + y) 
A > if > , p - + ~> U V > v ^ - , 7x-Jl/yI^y-Jl/7$>, 

l/>yMVy7t-F, + -> U 1/ > v -f 7 ~> 7 * - h , t7f l/>y 
•f V -> 7 * - h , y7i-JM^^^Vy7^-h, k'7i-k> 
yMVy7^-h, y7i^JU-fJl/y^ 7-/7^ - K h U v > 
v -f 7 -> 7 * - h , ^ * it * f 1/ > v -f 7 -> 7 * - h , -Y V * □ > v 
<7->7^-hfcC^(7)^^4 1 ^2i@^±(D-r7v7^--hS$^-r^ 

fls^tttfs&tf ens. 

* fc, ±E'fyj/7*-hfl:^«it^«# 1 Jt-;Ml:§«iSSi53 
-&fc-rv->7^-h*^<7)^'j^-;u^^t) : fo^fflT^^c 

y 7 i r jM ^ > y ^ V •> 7 ^ - h ^ h 'J 1/ > y ^ V •> 7 ? - h S: £ 
C<Di§£, ^yy7?>-hft^tl© (NCO) t. # 'J * - ;Mt £ 

mo coh) (Dit^mmttte cncoj > [oh) r$>v. jh*#hc 

(NCO) : (OH) =1. 0 3/1-1 0/ltf>IBB,£F£L< 
tel. 10/l-5/l(7)ISffl"C*'5. 
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^DUl/>^U3-Jk xfl/>7*U3-;i/- 7° n tf 1/ > 7* >J n - ^ 

&S£#^tf)i«i#^ # u t-;k if i/ > y u □ -jk l, 2-7°n 

M V y 7* U n - )V , 1 , 3-7 ? nt:l/>yUn-;i/, 1, 3 - 7* ? > 

i, 4-7*^>x^--;p, i, 5-^>37>v*-;i/> i 
, 6 - a + ^ > v ^ - ;u , 2 , 2 - v * f ;w - 1 , 3 - 7° D A° > x :* 

- ;k y*ifk>^ij3-jk v y p tr v y v u n - )v , i . 4 - y 

& U s\3rV > i? * * S - )l * 1, 4 - tf * - (j3kFD + y!h^y 
) ^ > if > , p - * ~> U V y V * - )V s 7i-Jk/I^/-^7$> 
, ;* f ;p v X * J - ;U 7 ^ y , 3, 9 - t: 7 - (2-tFD + y- l 
, 1 - v * f ;i/ ) - 2, 4, 8, 1 0-fh7tf^7en (5, 5 

*75>fc£#f*^V*>7*-h{b£*££Jfc2li:T , bJ;^. 7^> 
ft^tl/T(i, lift, 2»<D75yii*f 5fe©S«!fflT?t5*< 
, 1 Jft7 ^ 7 S£ ft 3ft&4fc#«fc 0 jf* L W^tfif l/>> ? 7 
5 > , 1, 6-y7$ Mf+^>> 1, 4-v7^/7*?>, t° ^ 7 
y>H©y7>>l, I'Jlf 1/>7$>^0^ I J7>>I, N - * 

f ;u v x ^ y - )V 7 ^ > , 7 ; jl5> ; - )vm<D7 ^ / 7 )Vt± 

IUiy7^>St*S. £<0«&fc'f7>'7*-Mt&&0 (NC 

0 ] £ , 7 ^ > ft £ «l <D ( N H 2 3 , (NH) <D it ¥ ft Hi Jt tt (NC 

01 > (NH 2 ) + (NH] T&So 

:n&'f Vy7*-h3IStt5ft^«lO*Ttt, s em i - I P 
Nm&ZMtfi.tZZ.ttf'Vgfc^. s em i - I P NffimZMfc-f 3 

fl;ttf7 ^ yit&Va, 7 )vn- * )i#ym<t&®> 7x/ 

-;Mt£tl£K)&$-&T, s em i - I PN^it&ff^^1"^-<h^T 
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>^J3-Jk x^i/>7UP-;u-7'Pt?l/>7*Un-;i/*E£& 
moMtt^tf u if U > n 1, 2-7°Pt?l/>7* 

U □-;!/> 1, 3-^D^>^U3-iP, 1, 3 - 7? >z/*-)l 

s i, 4-7*7>v;*--;k i, s - l, 6 - a 

* it > v :* - )V , 2 , 2 - v ^ ^ ;u - i , 3 - 7* p a > *j * - ;u , 9 

X ^ 1/ > 7 U □-;[/, v 7° P If I/ > 7 U P - ^ , 1, 4 - v 7 n A * 
it > v ^ 7 7 - , 1 , 4 - tf 7 (^tFD^yl^y) ^ > if > 

x77-;i/7^>> ^'jifi/>^>, Jt<Dt&<D£'gm7 $ £ 
(DS^tlxSig^^W-r t LTft 71fx;!/^>-tf 

> , yt*zjkxj^>, ^^u;H7Uik * 7 7 u ;u $ x ^ u 

>7Up-;1/> y/^'JJUylf l/>yjn-jk v ^ 7 7 U ;i/ 
m h U X^l/ >^'Jn-Jk y^^'J )imt^ U I? 1/ > 7* U 3 -;U 
(f^^fi 2 0 0 ~ 1 0 0 0 ) , y^^JiHl, 3-7*^l/> 
7'JP-;K y^^JJUl, 6 -s\*D-> i?*-)V, 

)vm^-t^y^)Vif u □ s?* 7 7 u ;u&# u 7" n if i/ >7 u p 

(¥^#i^*4 0 0) , 2 -kFD + y- l, 3-y^^'jD 

* > 7' □ A > , 2 , 2 - If X - [ 4 - (^^JO^ylF^y) 7 
xX;H 7° P A > , 2, 2 - If 7 - [4 - (^y'jD^ylh + y 
•ylh^y) 7xx;i/] 7 a A > , 2, 2 - tf 7 - [4 - ( 7 7 
ijD^ylh + y.^iJlh + y) 7 x X ;U ] 7° □ A > , V 7 7 U ^ 
llf l/>^ij^-jk y7^JJHyltl/>^'J3-jk v 7 7 
U )im h'Jlf l/>^iJ3-jk v7 7 U frMtf U X^ 1/ > 7* U P - 
il' (f^^fi 2 0 0 - 1 0 0 0 ) . ^T^UiHll, 3-7^l/> 

^'J3-Jk v77u;umi, 6 - ^\*it > ~j*-)V, v77u;ui? 

>^Jl/7* U =1 y7 7 U )Vm.i£ U 7° □ If U > 7* <J P - ;U ( 

?^^fi 4 0 0 ) , 2 -kFD^y-l, 3 - y7 7 U P * v 7° □ 
A > % 2 , 2 - tf 7 - [ 4 - ( 7 7 U P + -> X h + v ) 7 x X )V ] 7 
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» 

P A > , 2 , 2 - MTs - [ 4 - (T^'jD^ylh + y • yl h + y 

) 7izjH y □ k y , 2, 2-tfx- [4 - (7£Un=^>xh* 
y-l'JlF + y) 7i-JH 7" P A° > , h U ;* P - )V 7° P A > h 

Ul^-h, h'Jy^Dr*>y^5'/-^77'Jl/-f, 7K^ 
iiByy^D^>^yI>y7^U 1/ - h > «J X X f- )V V 7 ? U 1/ 

£ & g £ f& i; T , «^.tfy / 'Jyy;M^^U y* U ~> v ;u 

7 9 ] ) U— b s JlMf- h7tHD7^7U CD 7 ? ij 

X(i^^/7ij JVixXfJk / ^'Jn^KVyTt-K 2-b 
h'D + y^fjM^i? UJH, N , N-y^f^Ti/IfJM^^ 

u )imm<Dft?* \zt z u ^ ^ u ^iie 1 o*r-f <Mt 

, l/>h , X7^ l JJl/7U\ y-T7-feh>7^U;l/7^F^C7)7 

semi- I P Nil§f j$t5fcJ6i:li, 7>f ^ 

fc VWfc £ «3 7c T s e m i - I PN«jg£JBj*-r*::£ttT#fcH 
GOT, -^tC^>^<^ : b^JiS14rm^^^2^^±W1-^)^^t>?r^ 

TfE5£ (3) T^Sns#U* + ->7;P+U'>*K 

7>*^tt5yxxf;H^ti^#if e>n, cntTfB^ (4) 
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znztf v ^7 ; frits® t% 



R 4 0 R 5 0 R 6 



H 2 C= C C 0 — ^-CH 2 CH 2 0^— ^ CH 2 CH0 ^ C C= CH 2 - (3) 



, n - y° a tf frM, i - 7° D tf g , n-^f ;H, i - 7* J- fr S , 

s - 7 ^ S , t-y^;i/S^©^^^ci-6, 1 ~ 4 <a 7 ;i/ * 

1 ~ 3 0 T'^SHt^lf S L^, # R 4 > R 5 , R 6 & ^ ^ ;i/ S > X 



H 2 C= C C 0 — ^-CH 2 CH 2 0-^— CH 2 CH0 J — R 9 " ' W) 

(<BU it*, R 7 , R 8 , r 9 «7j<mJ!iC^ x^;i/S 
, n-^n i - 7° P M fr S , n-^f Jl/S, i - ^f JH, 

s-^^;i/S, t - 7?-)imm<Dj%mwL 1 ~ 6 , wiz 1 - 4 <D7)i* 

1-3 0X^51 # fC R 7 , R 8 , R 9 te* ^;i/S> X 

?fr£. n-7°Dfcfjl/£, i-7°ntf;i/S, n-7^;l/S, 



WO00/57440 30 PCT/JP00/01735 

I^CiCJ:^ semi- I P NiHDH^Tcli^ ^ h 

tsv'xxr^fb^titt, :no*§ffi^t (a) /^^coiS^^fb-B- 

«fc»ln bTM^Sff s em i - I P Nii^f^tS I t^t 

u 1/7 v >sE»^ttt J xxx ;i/fb-&ti(Z)ia^i:b«, 

5yiXfiH^tl/^ l i* + y7J^l^>^^^tft^tyxx 

x;Mb£^) =i~o. 5, #fci~o. 2 tf)t&B^H3£mfa±<£>£ 

£ #? £ b ^ , 

A) ^^©i^flt^ii o oli^i:Mbt^j|WI?itiS^W 

T Mt£&# 1 0-5 0 OilSI!, b < 1 0-1 5 0S*g|5, 

ckD$?£b<tt2 0~10 0S«gBT&S o &*nJf!gfcWflBas*Wt* 

5 0 0 «i»*iB^«t7HJy^Xi#©^t>iIft^I 
t£i£fi?flE*j#€Tb, ttL#*TtB bfc B , £ffcbfc*rt*lfe< 

ftfc, *fg^©l2©llrII + t^y^ffli)ISi^feiC(i> 
±12 (A) , (B) , (C) j&^^Mcfc, ±1331 1 ©I^xll^ 

*5891K:fctr>Ttt, ±83 (A) - (C) bTffiarit 
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^ofcH^TC&ffi^yh?-? (semi-IPN) Mm%Ml&?%> 
± IS S & E , ±tLT7y*JHf£:i: t k0 s em i - I PNi 

ttfi^m&si (tttt) £8§anT5&gtefc^#, -?-<z)ffc a 
fir, fi^iBJfiffjSr^Jn-rs. 
a^w^ffli (mm) tun fticiwiBsnr, 7th7i/>, 

MJ^OD7th7iy>, 2-bFn + y-2-^fJ^ot!t7 
x / > , 2-kh , D + y- 2- /f)HV7"oHt7i/> 1 1 - t 
FD + yy7DA+yJ^h>, ^ > 7 -f > X - x ^ , 2 , 2-yI 

f^hFD^i^+yF, v v* ^ ;p )l * + ~> H , y-t-yfiH 

i-llti, iillB* • fcttSEftftx h U A, ^>kFn^^ 
:t*-> K • ffc lift*, iSfi6<b^>7<;i/ •v*^JW7-U>^a>i£i& 

xju*£*i, yif^si, mm • Gm&mr )v*fri3i£ifi&m °im 
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**nJAfifcM£&Wr*fc&»i 0 0lig|t:*flT0. 1 ~ 1 £ 
. 1 £Mfcje*TfcEfcttK:lS*«:fc< , ttSoMttt^S^JtT 

-tfes^^&frte, &ici®£$n&v^, fcia.tfft££<&«£ 

^iST< 1 ~ 5 0 mW/ c m 2 ©ft 

1T5-3 0^a±MWLTff5. 

£ £ > m^$!£&ffl1~3<!:#«, iiSTl! 1 5 0- 3 0 0 kV(Dj)D 
ii*ffiSffl^S.JnfSftS^<7)«^tt50'-120 , CT0. 5 ~ 6 B# H 

i^^oT^S/is em i - I P N£^%i gfl^f filt § ^, 3£ 

H fig It, 3cirWiin3&£'&a*8F* 

«*«ftltft50#l^ft)ff!!tt, J IS K6854 (199 
4) fc*»Lfc»»a©*lltt»!ISttlfc*ffi©a»K:*^< 
Wj£Lfc«£©»*3t£#$?3; L< tt 0 . lkN/m^l, «fc 0 «F * 
L < 0 . 2kN/m£(i, M £ If $ L < « 0 . 4kN/mJ^±, £ 

;l/3-;i/m^^WT^ii^^{b^^^M^^ofc3i@^ s emi - I 
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0 " 3 ~ 1 0 " 4 S / c mgf®Kt)9fittKtfKt^f^ £ 

±IB (A) ~ (C) Rtf*R8S!lfc£&ig£bfciI£Jgtt 
6$Mll:3-T^>^Lfc«, (C) J&#£^E/&£i*T]I£ 

in:, ( a ) * * 7 ;u * v y m £ ft o * u tf - )V 7 )V n - )V m 

GLZG-tZMttTiktrMt, (D) (E) mmttt* 

as 2 £ , (a) * * -> 7 ;p * !/ > m £ ft -o # u t? - ;w 7 ;u □ - )V * 

(D) ffiliftt#tt£. (E) »*«t*iJ«»tt5. 
Sf, *B9i<0» 1 O#tttt*«fflllLj£4fc<0 (A) )&#<Di§5#^ ft 

(A) l£#"©K#^fc£tt£Hi;*>©£^S££#T#3. 
±12 (D) fil^OliSill^iLTtt, Jt^@^^ 5 0 0 m 2 /g 
± , KfJ K«l 0 0 OmVgJ^i, J:r)f?iL<« 1 5 0 0 - 
3 0 0 0 m 2 /gT&D> ^O^^Sf 0 /imKT, »Jl< 

, »»KOHRffi«iISJSi:«J;r)RjSftUfcgtt^**«fflT*'5. 
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±IE (D) J&#<DiSiE«tt5|8|-tf)gB£M«> (A) !&#<7)ii#iMfc£ 
«I1 0 0 11951:^11 8 0 0 ~ 2 3 0 OliSS, * L < 1 30 
0-2 0 0 0 S S SB T S . K ® ^ *^ <D «P M £ T ^ & <h # M '14 

ft4Tt5fcfi)?*ntf^l:i|i!B*nf, ^A«*-^>^^ >y # . 

Aiin^, ^I77<a\ mit^-^y, w.fciv'r-v hmv> 
&m®Mtz a&Mtf*>n> z.nz © 1 i^itTxtt 2 «JK±£sa* 

^T7fi>^7^, 7-fe? 1 V > 7 7 7 # ifi»£ L 
$ft*CA¥*S!i|£^«l 0-1 0 Onm, # £ t, < « 2 0-4 0nmT& 

±15 (e) j$.ft<Dmmtt<D&£m\$, (a) ^^0i^^^{b€rti 1 

0 0lig|IItlT 5 0 - 5 0 Oiigl, KfSKIil 0 0-3 0 0 

1 ©tfffiftEffifflfflJfc&Kte, ±12 (A) , (D) , ( 
E) j£#JjU*MCt>, tfRfcafflfc^iwra £ -O^r^^^iJ 
tbTH m %. \i N - / ^ Jl/ - 2 - tf D 'J H > , 7t hZh'JJK x 
h7tFD77>, 7 "fe h > , ^JHfJ^h>, 1, 4 - v :* + 
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u- y , x 1/ > y u n - )V v / J- )v x - x ;u ^ a* ^ e> n & . & & , 

0-1 5 0lI8JTS)5:t^lfSlU. 

mW.f^^}(D (A) )J»tHi;fe©Sffl^5:tiJ«T*5. (C 

20lirIl + tAy^fflliii!c^(D (C) j&#t|p|t;fc<z)£ffi 
^SZittfT**. Ml: (D) fi!c$>©»i5«#tf£ (E) j&#<7)#m 
**<hbTtt, ±IB*^W©^ 1 ©^SttmiSffl*afiJc«!lO (D) , (E 

) t m c t> <D%m k & z. tifi-vt o 

tt, (A) fijc#Oii5#iMt£tll OOligEII^fLTl 0 ~ 1 001 
£?£L<te2 0~8 0S§g&T&&o ft 43 , (D) J&tt<DMm 

mum. (e) ^^©#«*j©gB'&*tt, ±$1% i (DftMftnmm®. 
*%w<d% i , m 2 (Dftm&nmmm.f&y>}te, j is K6854 

( 1 9 9 4 ) K!|lj|bft^ftT0»f5ftflE*«ffSl/<ttO. lkN/ 
mJ^±, iDfftKttO. 2 k N / m ^ ± , MIC # £ L < « 0 . 4 

«/imj*«&££*#±Ka&ffibT ft 

«jR^jn»ia#»virnfl!)^«T'b«kv>. ^1:20-100^ 
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£U->3-x^>^, h^^-yu-Hffi, Xt>:-f^>y, 
2 L&ft, 60~100tTl~6Stf B 1 

iEt/^-^tUTtt, 111:, -te/\° l/-^St(:^ *>#m& 
H^nt^5t)OS«fflf5:i:*JTt5. #1 A. « # U X ^ V > ^ $ 

- ^ ^ v - h > 3?7Xii'>-h, ±)vu-x^nmm. u-s>m 

, -f *>*lil1f &^T#i§*j£* 0 . 5-2. 
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